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ABSTRACT Of TMF nTSCLOSURE 

An endoscopic surgical instrument having a handle 
assembly, a body portion, and a tool mechanism in which a 
pivoting handle pivots about a stationary handle to open and 
close the tool mechanism. The instrument includes a 
rotatable body portion, in which a rotation knob is provided 
on the instrument at the stationary handle so that the user 
may rotate the body portion, and consequently the tool 
mechanism, using a single hand. Furthermore, an 
electrocautery connection is provided which is positioned 
out of the line of sight of the surgeon, so that the surgeon 
nay have an unobstructed view to the surgical site. The 
pivoting handle is provided with" a rotatable connection 
point for connecting the slidable rod member to essentially 
eliminate radial deflection of the rod within the outer tube 
during opening and closing of the handles. The tool 
mechanism may include grasping jaws having rounded, 
interdigitating teeth for grasping and securely holding • 
tissue or organs for removal through a cannula. 
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ENDOSCOPIC SPRGIC *T. INSTRUMENT 

Field of t he Invent ion 

The present invention relates to endoscopic surgical 
instruments, and more particularly relates to an endoscopic 
instrument having reciprocating jaw members which pivot in 
response to the opening and closing of a handle member, where the 
movement of the handles is translated through an elongated 
tubular body member to open and close the jaw mechanism. 

The present invention further provides a device in 
which the jaw mechanism may comprise cutting scissor blades, a 
gripping device for holding tissue during surgery, and a grasping 
device for holding surgical needles and the like. The device of 
the present invention may be provided with a rotatable tubular 
body for selectively positioning the angle at which the jaw 
mechanism operates, and provision is also made for the use of 
. electrocautery capabilities to provide fur cauterization at the 
surgical site. 
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BACKGROUND OF THE INVENTION 

in the prior art, various endoscopic surgical 

— " - ^r^T=2 X 

„.„, d.vic.s provid. on intrict. ., 

th. link.,. ««ch»nis» in rsspor... to ^ 
„*.«,.- m addition, pivotin, of th. h.ndi. 
„„y cases c.os.s .„ —nt.d a .d in « 

„d v»icn .dditlon.1 ,p.= <° ^„ 4 „ t of th . 

handle members to accommodate the 

15 rod. . use include many 

Endoscopic devices presently in use m 

devi ces halg en ^^^^.s 
mechanism in which a common * n die may disadvantage s 
of instruments. However, the* ^ g 

,0 in that the the device is 

view of the surgeon, and the integri y 
deC reased due to loosening of the conn *ct~n J> 
^advantages are critical -^J^,^ instruments 
endoscopic surgical procedure "^"^^ As the 
25 with tolerances that are carefully ^ 
connections wear, precision is ..crxfic-d. 
usefulness of the tool is ^nished. ■ &iscloses a 

Creenhero, U.S. Patent Jo- ^Lti^^s 
surgical instrument having a pair of r P. ^ 
30 which are provided with a cuttin g tool 

the shafts are allowed to rotate p 
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at a specific angle to the handles. = ^ 
o£ eac h other in "sponse to open^ nd o££ ^ 
han dle members to open and close the 3 aw . tatioBary 
cutting instrument. The housing 1 «^ the 
handle, such that the shaft assembly rotates 
indexing knob. One shaft is secure a hall 
joint to a movable handle ^^^^ sh aft. 
arrangement of the movable shaft over a 

The handle assembly ^J^^^T^ of the 
B cans of a screw, and the ball join ^ 
socket to remove the handles. This typo 

subjcc t to the disadvantage -l"^^;^. nurobe r of 
integrity of the device is ^^ ^^ ball and 
moving parts, as well as to the ^ ^ ^ ^ will 
I socket joint is an inherently loose connection 

applyi ng having a stationary handle and a P = 

handle to which an elongated shaft -"^^^ jaw 
0 At the end of the shaft is a pair of recxprcc 9 3^ 
members which are operated in response to pxvot^g 
of the handles. Xn inner shaft member is attach ^ 
pivoting handle, the shaft nember passing thro g 
P tuba B ember which is attached ^£^,1.. - 
the rod member passes through the station y tQ 
as through the outer tube at the location , b ^ 

the stationary handle, radial movement of the^r 
outer tube must be accounted for .inc. the rod is 
to the stationary handle at a non- B < -^PO«t ^ 
3D relation to thi.. th. bu.hln, member i« n.C 
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stationary handle co accomodate the radial play in the rod 
member during opening and closing of the handles. 

Straub et al., U.S. Patent Ho. 4,590.936, 
discloses a microsurgical in.tna.nt having a complex gear 
mechanism for translating movement of the handles to an 
opening and closing movement of the jaw members. A helical 
slot is provided in a shaft member which allows a pin to 
move through the slot to move the jaw members. ^ he ™"' 
a ball and socket joint is. provided in the movable handle to 
connect the mcvable handle to the inner rod. 

Bauer, U.S. Patent Ho. 4,128,099, discloses a 
forceps device having an attachment for cauterization which 
conducts current through the outer tube to the jaw 
mechanism. A complex insulation system is provided to 
insulate the handle from the shaft, as well as to ^l.te 
the shaft itself. This device suffers the disadvantage that 
in order to insulate the handle, the rod member is secured 
to an insulating bushing, and a second rod is P""*"* 
the bushing to connect to the handle members. Furthermore, 
the connection point for the electrical connector is 
positioned in an area which will obstruct the view of the 
surgeon as he looks down the device to a sur ^cal^ite 

The novel endoscopic surgical instrument pursuant 
to the present invention obviates the disadvantages 
encountered in the prior art and provides * 
instrument which is easy to manufacture and efficient to 
use, which eliminates many of the moving parts * 
prior art devices. The instrument of the present invention 
Incorporates many Matures which are of use to the surgeon 
during an operation, wbile it maintains a 
construction in an easy to handle device , in which all the 
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surgical site. 

- The present invention provides a novel endoscopic 
surgical device which incorporates many features necessary 
ror an endoscopic surgical procedure, and provides a 

incorporate any one of a series of jaw mech anism* ' . 
various surgical procedures. The device is a high precisi 

ins trument in which ^-^-^r^ 

with such a device are eliminated, thus reducing 

of mechanical failure requiring expensive repair or ultimate 

destruction of the instrument. orese nt 
The endoscopic surgical instrument of the present 

invention essentially consists of a a 
elongated body assembly, and a tool 

distal end of the body assembly remote from the ^ndle 
assembly. The handle assembly includes a stationary handle 
and pivoting handle, whereby the body assembly is attached 
to the stationary handle assembly and extends ^refro™ 
The body assembly consists of an outer tubular member and 
inner rod member which coaxially passes within the outer 
tubular member. The rod member is attached to the pivot ng 
handle, while the tube member is secured in a conventional 
manner to the stationary handle. Preferably the outer tube 
is provided with a detent which cooperates with a boss on _ 
the interior o< the stationary, handle to loc* the outer tube 
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in place. As the pivoting handle moves, the rod member 
slidably reciprocates within the outer tube member. 

Attached" to a distal end of the body assembly is 
provided the tool mechanism which opens and closes m 
, response to movement of the pivoting handle in relation to 
the stationary handle. The tool mechanism may comprise a 
pair of jaw members wherein one or both jaw members open and 
close to perform various endoscopic surgical procedures. 
The jaw mechanism includes, but is not limited to, a scissor 
3 device, a dissecting device, a tissue gripping device, a 
. grasping device and the lixe. In a preferred embodiment 
the jaw mechanism includes two elongated grasping jaws «* ich 
include a plurality of teeth adapted to mesh and directly 

5 interCit ' in one embodiment the jaw mechanism is secured to 
the outer tubular member by means of a transverse post 
member which serves as a. common pivot point about which both 
• jaw members pivot. Each jaw member is provided with a 

camming portion which extends away from the pivot point and 
10 consists of a cam slot which extends from the pivot^ point 
into the outer tube. The upper jaw is generally P ^ 
with a pair of spaced apart projections, ^ 
a cam slot which transversely overlap each other The lo 
jaw is also provided with a pair of extensions which are 
2 S Tplced apar/a distance which is less than the space etween 
the projections of the upper jaw member so that the lower 
projections pass between the upper projection,. The lower 
projections are also provided with transverse overlapping 
slots which are positioned at an angle to the upper cam 
30 slot s. The jaw mechanism is secured to the outer rod 
through the common pivot point. 
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The inner rod member is provided with a bearing 
surface, which typically comprises a post member « h " h 
passes through and is engaged within the ca- slots of both 
jaw members. As the pivoting handle is moved, the rod 
5 slides through the outer tube and causes the post member to 
bear on the casing slots to pivot the jaw members about the 
common pivot point to open the jaw members. Since the cam 
slots are at an angle to each other, movement of the post 
member through the slots pivots both jaw members^ the post 
,0- rides through the slots. As the rod reciprocates, the 3 aw 
mechanism opens and closes. . 

in order to prevent excessive forces from being 
applied to the jaw mechanism, the pivoting handle i. 
provided with a pair of stop members which are positio ned 
15 proximate the pivot point which secures the pivoting handle 
to the stationary handle, and about which the pivoting 
handle moves. The upper, or proximal stop member abuts 
boss within the stationary handle to prevent the D aw 
mechanism from opening too wide, while a distal, or lower 
20 stop member abuts the stationary handle to prevent excessive 
forces from being applied to the jaw mechanism during 
closing. Accordingly, the application of force t > the jaw 
mechanism may be regulated during design 
the interengagement of the stop members on the pivoting 
25 handle with the bosses on the stationary handle. _ 

K novel feature of the present invention is the 
provision of a second pivot point on the pivoting handle, to 
which the inner rod member is attached. As the handle 
pivots, the second pivot point rotates to allow the inner 
30 rod to move longitudinally in the outer tube with minimal 
radial deflection. This is an important feature of the 
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, present invention in that it reduces the radial wear on the 
inner rod and prevents weakening of the structure during 
long term use. In addition, it allows for a reduction of 
the required internal spacing between the outer tube and the 

5 inner rod to result in a more compact and streamed 
instrument. Furthermore, unwanted torquing forces are 
eliminated at the pivot point thus minimizing the 
possibility of mechanical breakdown, of the instrument at the 
connection between the pivoting handle and the movable inner 

10 rod. 

The present invention may also feature a 
connection port to provide the device with electrocautery 
capabilities. In this embodiment of the invention, a 
connection port is provided, preferably on the stationary 
!5 handle on the side of the longitudinal axis opposite the 
finger grip portion. The connection port is positioned at 
an Ingle to Longitudinal axis, which is prefera ,ly less 
♦han 30- and in a preferred embodiment is approximately 9 
^ the longitudinal axis, and extends in a direct on away _ 
20 from the body assembly. In this way, the surgeon s line 
sight is unobstructed and provides a clear view to the 
surgical site. The connection port allows for «*• _ 
connection of a suitable jack member to be inserted into the 
device. Electrical connection between the port and th « 
25 outer tube is provided by a leaf spring member which extends 
from the port area to the outer tube. The outer tube is 
provided with electrical insulation, .preferably heat shrink 
tubing, which extends a substantial portion of the length of 
the oLr tube. In this embodiment, the handle is molded of 
30 plas tic material to provide electrical insulation to the 
user. 


35 


o 


2104423 


It is also contemplated that the electrical port 
connection may be provided adjacent the finger grip of the 
stationary handle, so that the jack member extends 
downwardly away from the device to insure an unobstructed 
line of vision for the surgeon. In this case, a leaf spring 
member extends from the port through the stationary handle 
to the outer tube to complete the electrical connection. 

A further feature of the present invention is the 
provision of a rotatable knob on the outer tubular member to 
allow the body assembly and the jaw mechanism to rotate to 
position the jaws at desired angles to the longitudinal axis 
during the surgical procedure. Preferably, the rotatable 
knob is secured to the outer tube and positioned in a slot 
which passes through the stationary handle, so that a 
surgeon may rotate the knob, and consequently the body 
assembly and jaw mechanism, through the use of his thumb 
while he is holding the stationary handle with his fingers. 
This frees the surgeon's other hand to simultaneously 
operate another instrument during surgery. 

Preferably, the rotatable knob is secured to a 
bushing, which in turn is secured to thr. outer tube member. 
The bushing is provided with a polygonal cross-section, 
which corresponds to a boss member within the interior of 
the stationary handle. This allows for incremental rotation 
2S of the body assembly and jaw mechanism to desired angles to 
the longitudinal axis. Preferably, the bushing has a 
dodecahedral cross-section. 

In the preferred embodiment, all the above 
features are incorporated into a single endoscopic surgical 
30 instrument, so that the instrument has electrocautery and 
rotational capabilities. However, the instrument may be 
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constructed without one or more of the features while still 
providing a lightweight precision instrument. 

According to one aspect of the present invention there 
is provided a tool mechanism for an endoscopic surgical 
instrument, the mechanism including a pair of members in opposing 
relation reciprocatingly movable toward and. away from each other, 
the members each comprising: a camming portion having a pivot 
hole and a cam slot; a body portion extending from the camming 
portion; and a tissue gripping portion extending from the body 
portion, the gripping portion having a generally triangular 
shape. 

In accordance with another aspect of the present 
invention, there is provided an endoscopic surgical instrument 
comprising: a handle assembly; a housing assembly extending at 
a proximal end from the handle assembly and including an inner 
rod member reciprocatingly slidable within an outer tube member 
in response to movement of the handle assembly; and .a tissue 
gripping mechanism positioned at a distal end of the housing 
•assembly including a pair of jaw members reciprocatingly movable 
between open and closed positions in response to movement of the 
. inner rod and the handle assembly; wherein each of the jaw 
members of the gripping mechanism includes a triangular shaped 
gripping portion having means for enhancing gripping of the 
tissue therebetween. 

In accordance with a further aspect of the present 
invention there is provided an endoscopic surgical instrument 
having a handle mechanism, a housing assembly extending at a 
first end from the handle mechanism, the housing assembly 
including an inner rod reciprocatingly slidable in an outer tube 
in response to movement of the handle mechanism, and a jaw 
mechanism extending from the housing assembly at a second end and 
being movable between open and closed positions in response to 
movement of the inner rod, the jaw mechanism comprising: a pair 
of tissue gripping members in opposed relation, the gripping 
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members having a generally triangular shape and including means 
for enhancing gripping of tissue therebetween. 

In a further aspect of the present invention there is 
provided an endoscopic surgical instrument in which all of the 
features may be used by a surgeon with one hand. 

In another aspect of . the present invention there is 
provided a lightweight endoscopic surgical instrument which 
provides a clear line of sight for a surgeon during a surgical 
procedure. 

Yet a further aspect of the present invention provides 
an endoscopic surgical instrument which prevents the application 
of excessive forces to the working tool mechanism to prevent 
damage to the instrument, whether the tool mechanism is being 

opened or closed. 

Still a further aspect of the present invention 
provides an endoscopic surgical instrument in which tolerances 
between the inner slidable rod member which operates the jaws ar.d 
the outer tubular member which holds the jaw mechanism are such 
that there is little or no radial deflection of the rod during 
longitudinal movement through the tube. 

A still further aspect of the present invention 
provides an endoscopic surgical instrument having a handle 
assembly in which a first pivot point is provided for pivoting 
the movable handle about the stationary handle and a second pivot 
point is provided which connects the movable rod member to the 
pivoting handle which allows for rotation of the second pivot 
point to prevent radial deflection of the rod during longitudinal 
movement. 

Yet another aspect of the present invention provides 
an endoscopic surgical instrument having electrocautery 
capabilities in which the connection port for an electrical jack 
member is out of the line of sight of the surgeon during use. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having a rotatable body member and 
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jaw mechanism in which the rotation may be accomplished by the 
surgeon while using one hand. 

A further aspect of the present invention provides an 
endoscopic instrument particularly suited to grasp and securely 
hold a gallbladder. 

In yet another aspect of the present invention there 
is provided an endoscopic instrument ard a tool mechanism for use 
with that instrument which is particularly suited to grasp and 
securely hold lung tissue. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having all the features above 
including a rotatable body assembly and jaw mechanism, 
electrocautery capabilities, and a rotatable pivot point for 
connecting the inner rod to the pivot handle to prevent radial 
deflection of the rod during longitudinal movement. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing objects and other features of the 
invention will become more readily apparent and may be understood 
by referring to the following detailed description of an 
illustrative embodiment of the endoscopic 
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surgical instrument, taken in conjunction with the 
accompanying drawings, in which: • 

Fig. 1 illustrates a perspective view of an 
endoscopic surgical instrument in partial cutaway according 

to the present invention; 

Fig. 2 illustrates an exploded perspective view of 
a handle of an endoscopic surgical instrument according to 

the present invention; 

Fig." 3 illustrates a side cutaway view of an 
alternate embodiment of an endoscopic surgical instrument 
according to the present invention; 

Fig. 4 illustrates a side cutaway view 
alternate embodiment of an endoscopic surgical instrument 
according to the present invention; _ " 

Fig. 5 illustrates a side cutaway view 
of a preferred embodiment of an endoscopic surgical 
instrument according to the present invention; • 

Fig. 6 A shows a top cutaway view of the tool 
.echanism of an endoscopic surgical instrument according to 

20 the present invention; ;•.«.>.. 

Fig. 6B illustrates a side cutaway view of the 
tool mechanism of Fig. *A of an endoscopic surgical 
instrument according to the present invention; 

Fig. 7 illustrates an exploded perspective view of 
25 an alternate tool mechanism of an endoscopic surgical 
instrument according to the present invention; 

Fig. 8A illustrates a plan view of the upper 
aember of a dissector mechanism for use with an endoscopic 
surgical instrument according to the present invention; 

30 
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Fig. 8B illustrates a plan view of a bottom member 
of a dissector mechanism for use with an endoscopic surgical 
instrument according to the present invention; 

. Fig. 9 illustrates a partial cutaway side view of 
the dissector mechanism of Figs. BA and 8B attached to^he 
end of an endoscopic surgical instrument according to the 

present invention; „„.. 

Fig. 10A illustrates a plan view of an upper 
BeB ber of a molded plastic grasper mechanism; 

Fig. 10B illustrates a plan view of a bottom 
.ember of a molded plastic grasper mechanism; 

Fig. IOC illustrates a side view of a member 

qrasper mechanism; 

Fig. 10D illustrates a plan view of an upper 

15 grasper member constructed of metal; 

Fig. 10E illustrates a plan view ot 

rt«. m illustr.t.s • side Vl.» of « "° asln « 
,.„ t .r * people ,ur,i«l — " 

Fig. 12A illustrates a side partial c jr 
25 of a rotator knob for use in an endoscopic surgical 

instrument of the present ' q£ tne rotatable 

Fig. 12B illustrates a front view 

Xnob of Fig. 12A; cutaway view 

Fig. 13A illustrates a side partial cuta y 
30 of a bushing member for use in an endoscopic surgical 
instrument according to the present invention; 
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frnnt v iew of the bushing 
Fig. 13B illustrates a front view ot 

° f Fig ' ""rig. 14X illustrates a side view of a pivot 
bushing for lse wit, an' endoscopic surgical instrument 
i according to the present invention; 

Fig. 14B illustrates a front view or wi 

bushing of Fig. 14A; an . 

Fi g. ISA " 1 - t " teS * w ^ Je present invention . 
scissor mechanism in accordance with the p 

0 wherein only one jaw member P lvotS '* thft scissor 

Fig. 15B illustrates a side view 

v\a ISA in the closed position; 
mechanism of Fig. ISA in cr0 ss-section 
-i- 1SC illustrates a top view *»• 

0£ th . .f UL^VO. Pin - «- .ci-or. U « - 

15 15B; i ve view of an 

accordance with the present invention; _ £v . view 

Fig. 17 illustrates an exploded perspe 
20 of the grasper mechanism of Fig. 16> ^ 
Fi 9 s. ISA and 18B ^J^JJ^Z embodiment 
respectively, of the lower grasper member 

shown in ^ d mb Ulus trate plan and side views 

25 respectively! of the jaw member ^^^Z^ 
grasp er -^ ta u J^;^^ view along 

section A-A of Fig. X9Kf the grasper 

Fig. 20 illustrates a side view oj. » 

30 „.c.nl,. iAcc.rO.nc. .iU. the —1— — « «'*• 
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, 19A-C; Tig. 21 illustrates a plan view of the grasper 
BCChaniSa ;r g W 2 r iuL^es a perspective view or an 

endoscopic surgical ^^J^Jlc. 
5 mechanism for grasping and holding lung tissue 

with the present invention; nersoe ctive view 

Fig. 23 illustrates an exploded perspective 

t he upp.r rl,pin \.ot.r ... . «P Pl-n vi.» - - «— 
Up'* — «■ r.,p.=tiv.ly. of tb. 9 r.,pin, too! 
mechanism of Fig. 22. 

r rTTTir r ^ ln i^n7!^r^« ^v^o. 

„ which n«. < rT: »-«: s r;.«tr t^oiuoht .« *. 

» .nooscopio in.tru.~t In ^» ^ 

th« devic. eooprls.s . h.ndl. 1 Ext.nding 

...ftiohor, hondl. 14 .nd « Pl«tinfl h.ndl. 1 

eo-pri... ,» outer tohulor «-^ , J f^ tal ..x.tion.hip. 
2S .Udohl. inn.r rod ».»>>« » p."" » „,■ 

* — 20 1 - nr. - ."to TvUih, h-odi. x. « 

— » to in ".Vrportion 1. U 

30 . „.! jsr-rt^-tua, coh.i.t. .< . 
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, jaw member 30A and an upper jaw member 30B. The tool 

mechanism is connected to the body portion 18 at pivot point 
32 and moves in a reciprocating manner about pivot point 32 
through the provision of linkage mechanism 34. Linkage 

5 mechanism 34 will be described in greater detail below. 

in use, as pivoting handle 16 pivots about pivot 
point 24 in relation to stationary handle 14, inner rod 22 
reciprocatingly slides within outer tube 20 in response to 
the push or pull force at connection point 26. The function 

tO of connection point 26 will be described in greater detail 
below. 

As rod 22 slides' within tube 20, the linkage 
■ mechanism 34 is actuated to pivot jaw members 30A and 30B 
about pivot point 3 2 to open and close the members. Jaw 
IS members 30A and 30B may comprise scissors, dissecting Daws, 
or a grasping mechanism, or any other tool mechanism 
required for specific surgical procedures. 

As best seen in Fig. 2, pivoting handle 16 is . 
provided with a pair of stop members 36A and 3 6B which 
20 cooperate with boss members 38A and 3BB, respectively, to 
limit the rotational movement about pivot point 24 of the 
pivoting handle 16. The stop members are positioned on 
opposite sides of pivot point 24 so that when pivoting 
handle 16 is moved away from stationary handle 14, proximal 
2S stop 36A contacts boss 38A to limit the actual rotation of 
handle 16. When handle 16 is moved towards handle 14, 
distal stop 36B contacts boss 383 to limit the rotation of 
handle 16 in that direction. The stop members are provided 
to prevent the application of excessive forces on the tool 
30 mechanism during opening and closing of the surgical 

instrument. In this manner, the possibility of damage or 


35 


10 


) ° -"■ 2104423 


destruction of the' tool mechanise is greatly reduced or 
eliminated. 

Turning now to Fig. 3, Fig. 3 illustrates a first 
alternate embodiment IDA of the endoscopic ^gical 
instrument of the present invention. Instrument 10A is 
similar to instrument 10 except for the provision of an 
electrocautery connection to allow for 
tissue at the surgical site during the 

Stationary handle 14 is provided with a connection port « 
for the reception of an electrical jM * member (not shown, 
for providing the necessary current to the tool. A leaf 
spring ,4 electrically connects port 4, with outer tube 
/ember 20 which carries the electric current to the tool 
mechanism at the surgical site. The leaf spring 
with a connection member 46 at the port 42 and a connection 
ne mber 48 at the outer tube. The connection . 
essentially rely on the resiliency of the ~t««l *i<* 
comprises the leaf spring, but of course may be any 
conventional electrical connection. 

As the electrical charge is applied to the outer 
tube, it conducts along the outer tube to the toel 
onanism, which in this instance is preferably a scissor 
device 50 or other tool mechanism such as cautery hooks, 

,k. Tive in order to protect the surgeon who 
forceps, or the lixe. in ° iUCJ - e . 
10 v 9 . m ^^r-ieal shock, the handle is 

is using the device from electrical snoc , 

preferably constructed of a ^ 
renders the device lightweight and electrically m 

in order to prevent electrical shoe* during use 
an insulation member 40 is provided on ^J^J* 
30 insulation member preferably consisting of heat shrink 
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, tubing. Heat shrink tubing 40 passes into stationary handle 
14 to prevent the possibility of electric shoe*. 

While connection port 42 is shown as being 
attached to stationary handle 14 at the ringer grip, it is 
5 also contemplated to position the connection port on top of 
the handle as shown and described below in relation to Fig. 
S. The positioning of the connection port in the present 
invention is such so as to provide the surgeon with an 
unobstructed line of sight down body member 18 to view the 
10 surgical site at the tool mechanism 28. 

Fig. 4 illustrates a preferred embodiment of the 
invention, in which the instrument 10B is provided with the 
electrocautery feature as well as having provisions for a 
rotatable body portion 18. As seen in Fig. 4, a slot 54 
15 provided in stationary handle member 14 which P« scs 

completely through the handle member. Positioned within the 
slot 54 is a rotatable knob 52 which is fixedly secured to 
outer tube 20 through the provision of a bushing member 56. 
The rotatable knob 52 and bushing member 56 will be 
20 described in greater detail below. 

Also as best seen in Fig. 4, inner rod member 22 
is connected to pivoting handle 16 through the provision of 
a rotational bushing 58. Bushing 58 pivots during movement 
of pivoting handle 16 so that as rod member 22 is 
25 reciprocated within tube 20, the bushing member 58 rotates 
to ninimize or eliminate any radial movement of rod 22, to 
Jasure that rod 22 moves in a longitudinal direction only. 
This alleviates excessive torquing forces on rod member 22 
as well as unwanted excessive forces at the connection point 
30 26 to prevent damage to the handle or the inner rod member 
22. Another feature provided by this rotational bushing 
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MBbe r 58, is that by greatly reducing or eliminating radial 

* * ■>■> exact tolerances between the 

aovement of rod member 22, fee Baintaine d, 

outer tube "20 and the inner rod member 22 may 

: it 1... .p.d», i= - « -» b * 

in * —U.r ">.n =o»«.»ti.».l endoscope 

i„,tru..nt.. in Edition. W >»••«» " 
.U.in.«i« r-dU! d.^tl,., ^ ^ 
instruct 1. gr.atly .nh.ncrf. 

-a, — ■» 6 ; , -; n " ' 1 - 

Turning now to Fig. 5, station * . . n _ f 

piv oting handle ^ are Unrated 

a locking mechanism 64A and 64B Fig^ eBbodilnent 
14A in a side cutaway view, and is the pref erre 
of the present invention. As clearly « * 

i handle member 14X end handle member ISA ere att 

pivot point 24 so that during opening and ^ ^ 

handle assembly, proximal stop member is A. away from 
to. limit rotation of pivoting handle 16* away fr 
stationary handle 14 A. When the. handles are mov 

0 each other, stop member 3 SB ^^^Z and 
limit rotation in that direction. Locking 

6 < B .ay be utilized to ^^^^ ^ " 
locations during the opening and forces 
course allows for the ^^J^. instrument. 
25 on the tool mechanism at the distal « 

Handle 14A is provided with a slot 54 ^ 
accepts the rotatable knob 52. 

shaped boss structure 57 is ^ * of bushing 

will accept the corresponding polygonal shape of 
30 Bemb er 56 when the instrument is » allows for 

cooperation between structure 57 and bushing 
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the „tal region ^.^^^Li 
consequently the tool ^ Ltational path. The 

B echanis* at var.ous point along ^ ^ equivalent 

number of faces presented by boss scr „ ction of 

to the number of faces on the polygonal cross-sec n 

axi3 „ £ in.tr«..nt t ««4 W bod, „. „ 

«• «. — » t °* ui ° n r i ; t i " ::r t op ^ position, t . 

the Xonoitudin.l .«ls, .nd » nl , ,„„ ds th . 

po.iti.»oa r • t» - on, t - , <is of 

r:™t™ £ v,—- .« «- 

po t 0 .cc.pt, .n oi.ctrio.1 J.o* .«d»r «J £ 

uhi =„ oon.i.t. <ot .-Pi-. •; CU I S n 0r th :r.^.ont. . 
inolodin, soiosor bUdes 77 .nd 74. In thi. 
housi „, .«*.. « io .tt.on.d to out. to*. 2, .nd 
.ecn.nU. is .tt.oh.d to hoosm, oo-b.r «• «»» » 

rt. ... r . to r t z:sj^z n ££ 

,.=„.nis» to op.n .nd clos.. .. best s«.n in P.,». "» 


15 


.30 
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v\rt fiA stiffening members 75 
As also shown in Fig. sa, SUiiU * 

may be provided on scissor blades 72 and 74 which reinforce. 
Je blades and add strength to the blades St e„„ 
members 75 allow for a very thin construction 

* 7A articular IV at the distal end 77. Stiffening 
. and 74, particularly a e r outwardly punched region 

members 75 may comprise a detent or outwar y * ' 
vhose addition to blades 72 and 74 bias the blades toward 
each other to enhance the shearing func : ion ^lad^ 
As the blades are made thinner, the resiliency 

0 material, ^ 

nt>l, tends to d.ereese, end the proM.lon 

. ,S U t 9 «s the »Ude s 7* end 7. tov.rd 
,.i„t.in th. e f ,lcie„cy .£ the «ttin, action- It s^.lso 
computed thet -» : - to 

15 up region of material, or a layer 01 » 

„. ^ „ the o P e„ ^E^U 
(not shown) are in the open position, i.e., P 
20 16 is moved away from stationary handle 14. 

As the handles move, inner rod member 22 slid 
through outer tube 20 towards , aw — ^ 
Fig . 6», scissor blades 72 and 74 are p**vi ^ 
slots 76 and 73 which slots accep a pQst 
25 is attached to inner rod 22. As rod 

80 slides within cam slots 76 and 78 to pivot blades 72 
74 ebout stationary pivot pin ^ ^ ^ ^ Hades 
blades. When the blades open, the tail ena 
pass through slot 70 in housing member 66 to allow the 
30 blades to open. 
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When handle members !4 and 16 are drawn toward 
each other, inner rod 22 slides away fro* the jaw mechanism 
a nd draws bearing post 80 towards the £ 
this occurs, bearing post 80 slides in cam slots 76 and 
5 to draw the blades closed 7 illustrat es an exploded 

Turning to Fig. /# rig. ' 
perspective view of a dissector device which may comprise 
tool mechanism 28. In this embodiment, outer tube 20 xs 
provided with a slot 21 which allows for the opening and 
10 closing of the dissector members. In this embodiment, 
housing member 66 is eliminated. 

The dissector members 82 and 84 are provided with 
a cam slot arrangement similar to the device illustrated in 
Pig. 6B. Cam slot 86 is provided on upper dissector member 
15 82! and cam slot 88 is provided on lower disseCt ° r /^" n 
.4. in this embodiment, inner rod 22 is positioned wxthxn 
outer tube 20, while dissector members 82 and 84 are 
pivotably secured to outer tube 20 by means of pivot pin 68 
which passes through hole 6, in tube 20. Hod 22 is secured 
20 to the cam slot arrangement through the provxsion of bearxng 
post member 90. As rod member 22 is slid forward vxthin 
tube 20, bearing post 90 slides in cam slots 86 and 88 to 
pivot the dissector members about pivot point 68 to open the 
Lmbers, and when the rod member 22 is slid away from the 
25 dissector mechanism, post 90 slides in cam slots 86 and 
away from the dissector mechanism to draw the dissector 
members 82 and 84 into a closed position, as best seen xn 

rig- , 

As also seen in Fig. 9, as the D aws close, the 
30 distal tips of the jaw members 82 and 84 contact each other 
before the ends nearest the pivot point contact each other. 
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„ .n gl . of 1... th.n 6- i. ~lnt.i n .a .t thi. point, .no 
to »llow for pro,r...iv. .pplie.tion of 

incite ..rations 8 . v»ich '"^Z." L rl .„i„, 
t.»rin, ti.»o« ooring . .uto.cal 
0 pro j .ctions 94 .no ». on vnion ... siot. . .n^ 

for..*. -Uov tn. ai.s.ctor — - » ~ » „ 
vithoot int.rf.rin, »itn ..oh oth.r. Tn. P ,. ctlons 
projection, ,< U 1« t*.n t*. .p.-, ££^J„. 
,6. sooh th.t projection. » f« vitnrn P 1 lM , 

ai _tor rr is. -open - oio... 

w » s the tool mechanism on the 

mechanism which may be used as the invention . 
20 endoscopic surgical instrument of grasping 

Figs . IDA and 10B illustrate a c °° pe /f ^ serrations 1M 
roe Lrs 100 and 10, which are provided w th ^ ^ ^ 
to facilitate the grasping and holding o ^ ^ 

eBb odiment shown in Figs. 10A and 10. , tU M 
25 and 102 are preferably constructed of a Pla 

whic h is integrally ^J^u"^ *~ -h 
seen in Fig- 10C, a pos Pro -j e ction 106 is 

the members 100 and 102 are molded ^ 
previd ed with cam slot 103 an pivo ^ bo le^ ^ ^ 
30 grasping mechanism may be ©per- ea 
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. " , above in connection with the 
that previously described ^« BechanisB . 
scissor mechanism and th ^ grasping 

Figs. 10D and 10E ill fche entire 

ne chanism of Figs. "Ih as stainless steel, 

mechanism is constructed of metal. ^ ^ 112 and 
titanium, cast aluminum or the U ^ describe d above 

114 cooperate in a manner similar are space d 

f or the dissector device, where iens U« « 

gr eater than the distance^ pr.^ ^ ^ 
that projections 114 may pass 

opening and closing •'^^'J^. there is 

Turning now to Figs. 1 5fi 
illustrated the rotatable Xnob 52 an ^ portion 

which are used in -^J?^^. Ratable 
to rotate the. body portion ^ *° with ri dges 116 to 

Xnob 52 is preferably ^ ^ geon , s thumb or 
allow for easy manipulation by the surg ^ 
angers. Kotatable Knob 52 "J"'?*^^ me mber 56 to 
includes a passageway 118 to ^ bushing member 

3 pass therethrough. Fig. ^ . it is 

as having a polygonal n -h ^ 

provided with a series of bushing extends 

< aC es 125 on the rotatable bushing. The ^ ^ ^ 

outwardly from rotatable knob 52 s » ^ £er 
IS cooperate with boss to posi tion the 

incremental rotation of the body p rQtationa i a xis. 

tool mechanism at various points al J f<jr 
Fig . 13B best illustrates boss me^ r 1 24^ ^ ^ ^ 
connection and securement of the ^ ^ 

30 Boss 124 fits into a groove or slot in ^ 

bushing and rotatable knob to outer tube 
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1 contemplated that bushing 56 and rotatable knob 52 are 

constructed as a single integral unit. Knob 52 and bushing 
56 are preferably constructed of plastic, so that insulation 
is provided during use of the electrocautery feature. 

5 The positioning of the rotatable knob on the 

' stationary handle allows the surgeon to use the endoscopic 
surgical instrument 10B with one hand, so that as the 
surgeon is holding the device ha may rotate the knob with 
his thumb while keeping his other hand free to control the 

10 surgical procedure. 

As the knob is rotated, the outer tube is rotated 
which in turn rotates pivot point 68, which consequently 
rotates the tool mechanism. Rotation of the tool mechanism 
causes rotation of the inner rod 22, which is accomplished 
15 within pivot bushing 58. Pivot bushing 58 is best 

illustrated in Figs. 14 A and 14B and comprises a pair of 
discs 128 each having a post member 130 and a hole 132 
formed therein for interengaging the discs with each other. 
Groove 134 is provided with a notch portion 136 which 
20 accepts the end of rod member 22 which is formed with a 

corresponding notch. This notch secures rod 22 in place for 
longitudinal movement, while at the same time allowing for 
rotational movement. As stated above, as handle member 16 
pivots, bushing 58 rotates to greatly reduce or eliminate 
25 ra dial deflection of the rod member within the tube. This 
alleviates the torquing forces on the rod and minimizes 
damage to the device after extended use. 

Figs. ISA and 1SB illustrate a further embodiment 
of the tool mechanism in accordance with the present 
30 invention. 
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Stationary scissors blade 140 is attached to 
movable scissors blade 142 about transverse stationary pivot 
pin 144. This transverse pin 144 is attached to housing 
Lmber 66 through radial hole 67 as discussed above (see- 
I Figs. 11A and 11B) . The present scissors embodiment 

. ..« - ~f hiades 140 and 142 in order to 

utilizes a shearing motion of blaaes i«w * . 

separate tissue. Arcuate cutting surfaces, 146 and 148 
respectively, are formed on opposed vertical face, . of the . 
distal ends of blades 140 and 142 to better facilitate the 
0 shearing cutting action. In a P^^^fT**^ 
eBD odiment, a spring washer 150, see Fig. ISC .is 
to urge movable blade 142 against stationary blade 140. The 
urging force providing a better cutting action as the blades 
140 and 142 shear against each other ^ 
5 A transverse bearing post 152 is 

rod 22 and adapted for reciprocal longitudinal motion within 
outer tube 20. A longitudinal slot 154 is provided in a 
proximal end of stationary blade 140 in an area proximal to 
and in longitudinal alignment with l*.™™^ 1 ™' J" " 
20 Bearing post 152 interfits with slot 154 for 

motion therein and serves to prevent pivotal motion of blade 

140 about pivot pin 144. 

An arcuate cam slot 156 is provided in a proximal 
end of movable blade 142 in an area proximal to transverse 

25 pivot pin 144. Bearing post 152 interfits within 

cam slot 156 and serves to translate the longitudinal motion 
of inner rod 22 relative to outer tube 20 into pivotal 
motion of blade 142 about pivot pin 144. Thus, in the 
embodiment shown in Figs. . ISA and 15B, as transverse bear 

30 post 152 moves distally from its proximal position, blade 
142 is cammed open relative to blade 140 which remains in 


35 


0 


2104423 


, the same longitudinal plane as rod 22. Correspondingly, 
proximal motion of rod 22 causes bear post 152 to cam blade 
142 to a closed position as shown in Fig. 15B. 

This embodiment is directed to a shearing sensors 
S Mechanise however, other mechanisms 

araspers dissectors, clamps etc. are contemplated. 
• 9 ' Fi gs. 16 through 21 illustrate additional umgue 

embodiments of grasping mechanisms which may ^"scribed 
BC chanisms on the endoscopic surgical instrument described 
,0 above. These embodiments are particularly suite for 
• grasping and securely holding a gallbladder or other 
similarly sized piece of tissue or orga, . as it 

repositioned within * ^ body p ! rtion 13 of 

or the like. The handle assembly 12 ana Douy f 

,. 1 . to.i.^t, >. ». .... » —«~*r ZTT*. 

w^;« 0 r,r*5 These embodiments of tne 
with regard to other embodiments. Tnese 

instrument may includ - a housing member 66 or, 

ins ^ u 1 . fie n av be eliminated, as 

alternatively, the housing member 66 may De 

.scribed earlier in connection with other embodiment 

• in the embodiment of Fig. 16, the grasp ng 3aws 
X« 164 are elongated to provide a relatively wide opening 

"n the jaws are separated, thus facilitating passage of a 
; adder or similar tissue therebetween for grasping 

• The grasping jaws 162 and 164 are provided with 
25 cam slot arrangement on a proximal end thereof similar to 

the devices previously ^^'^^^ 
are provided on upper grasping jaw^l h ^ vithin 

jaw 164, respectively. Inner rod 2 ^ 

eut er tube 20, while. ^ oy means of pivot 

30 secured to the distal end *„. Bod „ is 

pin 68 which passes through hole 69 in ru 
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through the Provision of ^"J^^U post .70 
— slides f °7;\^; 8 n t r p e iv 0 t the grasping jaws 
now , S in ca* slots 166 and 16 to P 

about pivot point 68 to open the posi tion. 
draws the grasping jaws 162 and 16 into ^ ^ 

Th e included angle forced by « ^ about 60 and 

instrument is assembled is * . ing betve en 

ab out. BC to provide an " J^i-i- the 

, the jews when separated, yet red 9 d ^ 

distance which the projections 174 and 
shaft when the jaws are fully opene . _ 

As the jaws close, the distal tips 

neB hers 16, and 16. An angle 

5 ends nearest the pivot point contact Bain tained 

of le ss than about and ^^^^ rogrcssi ve 
at the point of initial contact to allow 

application of ^^Vias » and 1», each jaw flares 

As best seen in Figs, is* facilitate 

» U * «.n.v.r.. direction .t it, diet, end to « * o£ 
otespin, end holdln, tissue. Th. , inner < =^ 
the distel ends of arssper 3»»* »"' 1 

fo* secured ,r.=pin, *^~£.^Z£» — 
ptoeedure. op.nin, ^ » - >„ sped to 

25 162. 1.4 to .llo. e portion of >» 

protrude through the jsvs. If " the tl .,„. 

t .clHtet. etr.uoetic orsspih, «»< ""^^t^ute. 
openin, 177 slso ellovs fluid vrthsn the « « 

gellhXedder to erode there ro. . < ™ cou , B the 
30 ^positioned vithln or openin, .Ion, 

csnnuls. while shovn »s • s.nole, 9 
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the longitudinal axis of the jaw »e»bers, one of ordinary 
Xil in the art will appreciate that one or .ore openings 
ot any shape B ay he provided to allow fluid removal and/or 
accomodate tissue ^ cooper ate in a manner 

' siffli lar t/irLcrihed with respect to t. previously 

desC rioed grasper - 'Stance ~ 

projections 176 are spaced greater ^ 

projections 174 so that ^^Vw^ ofth. gasping 
0 projections 176 during opening and closing 

devicc * v ,« » torsion spring (not 

secure MUI «.,«.. « -fJ-_» 
body throuoh > =.nn»l. or th. » » P 

!„ o£ this e^=oi»e« "Pl« rouno.o "" h 
20 tr.-m. to th. tissue b.ino ".ov.d. ■ ^ vlth a 

Th. grasping j»os 1S2 and 1" »" pt ■ 

mostr.** -ith th. - 

..ch h... only on. promotion »«. » . u „« 

25 vhlch c. -lots l.« snd 1». sr. tor».d. M ^ 

_ _ - ^_ j on a recess 199 may wc 
best seen in Figs. ISA and 21. a r jaws 

promotion IS.. ». -nioh vll o^ t. ^ ^ ^ ^ 
„. ..,„hl.d to tor. . « r ^ ^. 

Referring to Figs. 
3 0 grsspin, ,sos IS, £ 1» - ^ * ^ pw ...„ th . 
interdigitating, rounded teeth 198. 
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an gles of the teeth and - -V' 

between the teeth will be equal ^ advanta geously 

The pitch of the sides of the tee ^ iBagin ary line 

ran9 e between about 10- and about 45 ^ 
normal to the qrippin, « rf ^°^. 9 p/eferably, the 

paS sin g through the apex of the tooth ^ ^ 
pitch of the teeth ranges from about 

provide maximum ^^XTL,^ of Figs. 

The teeth 198 in the « gripped> 
are rounded to prevent trauma to the ^ ^ ^ ^ ^ 
The teeth on grasping 1M | ^ ^ are also 

g raspin. g jaw 184 and the valleys b ^ 
rounded. Thus the teeth on the grasping 3 ^ 
B esh and directly interfit when the 3-s^ ^ ^ ^ 
position as best seen in Fig. S • u7 forjned 

adva nt a geously ^-^ llliU gripping at the 
in grasping jaws 182 and 184 to 

tip of the jaws. oriisping members 182 

The corners and edges of the grasp g 
0 end 184 may also be rounded to prevent damage t 

being gripped or surrounding tissue ^ 
Opening 197 * J^^^^L* the jaw 
an d 184 to allow tissue or fluid to P atraunat ic 
members, if necessary, to further facilitate 
>5 g rasP ing and secure holding dT tt. . » ^ ^ mustrated 
Turning now to Figs. 22 £acilitate s the 

,n endoscopic lung clamp instrument whic f ^ 
grasping and holding of lung tissue dur ng an ^ ^ & 

surgical procedure. Instrument 300 C stat ionary handle 304 
30 nan dle assembly 302 which includes a stati t ^ 
and a movable handle 306. However, it is cont 
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'„ , 06 »av be movable if desired. Secured 
bot h handles 304 and 30 may be ^ ^ 

to handle assembly 302 is a do y 

an outer tube 333 throug* m*U. J a - « ^ of 
shown) reciprocatinoly slide in r P ^ ^ 

no vable handle 306. Body assembly 3 Body asS embly 

described above in reference to Figs 

308 terminates in "«^^ inc ludes a rotatable 

Handle assembly 302 fur ^ ^ 

3 .echanism 310 at a P«£*£ ^ creBental ly opening and 
32 o may also be provide I for - tne tool 

closing the handle assembly 302 # asS embly 

mechanism 3X0. Ratchet ^^[^ 0 ... Serial 
302 are disclosed in is incorporated 

15 765,993, filed September 26, 

herein by reference. ^ mnris es a lung grasping or 

To ol mechanism 310 CO «*"" S nolding soft 

clamping mechanism for gripping and ^ BechanisB 310 

an d delicate tissue such as tlBgly movable jaw 

20 essentially comprises a pair jaw Bember 

ffi e»bers including first jaw membe^ ^ fay 

336 Tool mechanism 310 is secu ^ ^ 

pivot pin 312 in a manner d ""^ e & ° asping and holding of 
In order to * jaW Ambers 314 and 316 

25 eMicate tissue such as 'J 330 , vhich 

ha ,e a widened triangular griPP^ F« roilliaeters . Ea ch 
preferably has a width 322 whic h includes a 

jatf member includes a "-^^^ ac commodates pivot 
cam slot 324 and a pivot hole 32 t holes 26 are in 

30 pin 312. It is best each other and cooperate 

alignment and cam slots 324 overlap 
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. o.oh.nis. -hich is —re. to th. . inn.r roa 

.. m .r soch toot — 1- " « P i , Ui.n 

n ; ca-lna portion J22 into ,«pping P 

i thro»,h . tr.n.ition ooay portion JM. 

crippin, portion »0 h.o . 
triglot OH.PO to provioo . ,r..tor - « .""or 

,ri,pl», r Uo.t. r.^Vinoio... o 

seen in Fig. 25, each ]aw nem« corre sponds in 

0 .oo.tonti.Xl, tri.n^.r oh.po. ooonln, v. » 

s h,p. to th. tri.n,oi.r .MP- ^ ^' ^ the 
openio, »< .llo»o th« ,o<« ti..« to P 

„„h.r to prooont d„.,o to th. * . 0fenin , s )3 , 
r.ciUt.t. otitic ,r.spi« o the ti« 9 ^ ^ 

„ w b . proviooo .„ on. or ho * « th ^ ^ - 
to provoht oro.hin, of th. ti.s ^ o£ ^ tu , u . 

to t.ollltat. 9 r..ping hy r.c.ivins * 
therein. Also facilitating the secure grasping the 
tissue is the provision of a ^ ' » - 

20 of the jaw Beyers 314 and 316. As seen 

the ribs *eet and »esh at the gnpp.ng ^ nsition 
further extend partially along the length of the tra 
bod y portion 32S to further provide for ^ 
tissue. Kibs 332 »ay also abut ^* £ set from 

25 jaws close. Transition body portions 32B are off 

dipping portion 330 such that ^.^^ "£t in 
transition body portion 328 are essentially P 

offset planes. „«.•«# the present 

The endoscopic surgical instrument of the pr 

30 invention is a compact, lightweight and easy » use 

instrument incorporating »any features required during 
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use tn. in.tru.ent vitn on. '^^/'^ ° pr „.„ t 

.« otn.r pvrpo... a-rt-J 
instrument overcome, neny^or Bt .cl«ion ln.tna.nt 

vitn prior .rt d.vio ^nur.ctur.. «hll. 

union i. t. mmi. ^SSt^— - <"" iM4 " lth 

the invention n.. ^llt.. It vill 0. 

reference to tn. preferred .no v . r ion. 
• vetoed >y tnos. - l "-^ l f^. .,d. tnerein uitnout 

.edit iction. in for. end d.t.i Y ^ invention. 

depertino fro. the .cop. end .pi" , t .a >bo v.. 

Accordingly, noditlcetion. .ucn . 

within the 

but not limited thereto, are to be con 
scope of the invention. 
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INVENTION IM WHICH AN EXCLUSIVE 
THE EMBODIMENTS OF THE »W™M 

PROPERTY OR PRIVILEGE » «J» « ^f^c surgical 
1. A tool mechanism for ^ BeBbe rs in 

opposing relation h conpri sing: 

5 fr om each other, /" d ,»*^ lng a pivo t hole and a cam 
a camming portion navmy 

slot? •.. £roB sa id camming 

a body portion extending from 

portion; and. extending from said body 

, 0 - a tissue V^J* ^ , qene rally triangular 

portion, said gripping portion having 

sha *> e - v ' i« according to claim 1, wherein 

2 . A tool mechanism accor g ^ 

said gripping portion includes means t 

15 of tissue. . according to claim 2, vherein 

i a tool mechanism accom*. y 

arises an openin- through said 
said enhancing means uprises P „ snape 

gripping portion, said opening hav g ^ 
'substantially similar in shape t?**" * » ^ vhcrein 

,„ a A tool mechanism according 

20 — 1L. — — - ■ > lu " uty ot 

^ U- ~ ; 

25 po.iti.o.d p.rp.ndicul.r t. 

surrounding said opening. to c l»i» ». 

vb.r.in ..id pair of .o1»«s •« »*« * 
oth.E st ssid tissuo gripping Portion. 
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7 a tool mechanism according to claim 4, wherein 

. «• ,w 0 f said members contact 
said tissue gripping portion of each of said m 

each other at said ribs. „ h erein 

8 a tool mechanism according to claim , 

contact each other at saia w» 

form an undulating pattern. wherein 

9 a tool mechanism according to claim , 

. ^ in a first plane from said camming 
said body portion extends in a firs p 

portion and said tissue gripping pc on ^ ^ 

plane from said body portion, said first p 

second plane being substantially co5nprising: 
10. An endoscopic surgical mstrum 

a handle assembly; 

response to movement of said ban itioncd at a distal 

a tissue gripping mechanism P° slt ^ n rs 
, end of said housing assembly including a ^ 
reciprocatingly movable between open and closed p 
response to movement of said inner rod and 

""^^ vherein each of said , aw members of said gripping 
5 mechanism includes a triangular shaped 

— - ^/—co^su^ar i^trument acting 

to claim 10, wherein said ^-^3^ ' 
a plurality of ribs on each of said 3 according 

„. An - d -^ 1C . SUr ^ C : nna n nc r n g means comprises 
to claim 10. wherein said gripping enhancing 
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v, v.ntiallY triangular shape within 
an opening having a "^^^ ^ * ° f 
said triangular shaped gripping P 

ribs surrounding said opening. _ instrumen t according 

13 . tt endoscopic ^ other when said 
to claim 12. wherein said ribs conta 

ja w members are closed. ins trument according 

said jaw members are closed. instr ument according 

i«; m endoscopic surgical 

to cl aim l^wh^ein said ^J^J^u.. 
ratchet mechanism positioned withi said ^ ^ 

said ratchet mechanism engaging said inn ^ 
provide for incremental positioning of 0 
, between open and closed P 0 " tlon *. instrU ment having a 

ha ndle mechanism, a housing assembly ^ 

end from said handle mechanism, S f * in an outer 

including an inner rod reciprocating y fflechanisn , an d a 

0 tube in response to movement of- 1 ^ 

ja w mechanism extending fro- and closed 

second end and being movable between P sii a 

positions in response to movement of sa.d 

jaw mechanism comprising: „, mber s in opposed 

, s a pair of tissue gripping members in pp 

havinq a generally 
relation, said gripping .ember* havi 9 ^ gr . pping 

triangular shape and including means 
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